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Abstract
The value premium calculated by monthly updated book-to-market ratios contains the past 
1-year’s price change component (i.e., the momentum component). I argue that the momentum 
component contained in the book-to-market effect amplifies the volatility of the value premium. The 
results show that the value premium is sensitive to market conditions. Conversely, the value premium 
that is free from the momentum component is stable over the different market states and earns a high 
Sharpe ratio. These findings imply that a source of the volatility can be partly driven by the market-
dynamic conditional momentum effect.
1.  Introduction
The tendency that stocks with high book-to-market ratios earn substantially higher returns than 
those with low book-to-market ratios is one of the well-known anomalies in the stock market. This 
is called the value effect. A high book-to-market implies that a stock is cheap and has a high expected 
return and a low book-to-market means the opposite1. The standard approach to calculating the 
return of book-to-market hedging portfolios, pioneered by Fama and French [1992], updates 
portfolios once a year, by using market prices that lag six months from the time of the update. This 
means that the price used to determine the value is always between 6 to 18 months old by the next 
updates. On the other hand, Asness and Frazzini [2013] propose a method that involves the use of 
monthly updated prices. They argue that using more current market prices is superior to the standard 
method as a proxy for the true value and is superior in factor regression. 
In this paper, following Asness and Frazzini [2013], I calculate the value premium using 
monthly updated book-to-market ratios and examine the effect of the change in the current stock 
price on the value premium. It is obvious that the monthly updated book-to-market ratio contains the 
recent price change component, which is not contained in the book-to-market ratios that are updated 
once a year. Basic statistics show that the firms with a high monthly updated book-to-market ratio 
show price drops and firms with a low monthly updated book-to-market ratio show price rises in the 
last 12 months. This implies that a 1-year stock price change effect (i.e., momentum) may partly 
1  There exist two competing explanations for the value effect: the risk-based explanation and the mispricing hypothesis. 
The former argues that the book-to-market ratio reflects the relative distress risk of a firm and the risk to a firm’s investment 
activities (Fama and French [1993]; Griffin and Lemmon [2002]; Zhang [2005]). The latter states that investors tend to 
overvalue (undervalue) firms with a low (high) book-to-market ratio, which results in mean-reversion in subsequent periods 
(Lakonishok, Shleifer, and Vishny [1994]).
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affect a source of the value premium.2
First, I examine the monthly mean excess return and standard deviation of a hedging portfolio 
constructed by the monthly updated book-to-market ratio (BM) and those of a hedging portfolio 
constructed by the monthly updated book-to-market ratio orthogonal to momentum component 
(BMotm)., For the momentum component, I use the past 12 month’s cumulative raw stock return, 
skipping the most recent 1-month return to avoid the short-term reversal effect. The results show that 
the mean return of a BM hedging portfolio (1.22%) is about the same as that of a BMotm hedging 
portfolio (1.19%). However, the standard deviation of BM hedging portfolio (5.57%) is higher than 
that of a BMotm hedging portfolio (4.26%). These results indicate that the weak momentum effect in 
Japan does not directly affect the mean return; however, the momentum component amplifies the 
volatility of the value premium.3
Next, I test whether the value premium is affected by market conditions due to the market-
dynamic conditional momentum effect. Asem and Tian [2010] and Matthias [2014] show that 
momentum profits are conditional on market dynamics; momentum returns are significantly higher 
when the market stays in the same condition than when it transitions to another state. Consistent with 
the literature, I find that the value premium is also conditional on market dynamics. The results show 
that the mean return of a BM hedging portfolio is high in market transitions (2.10%) and low in 
market continuations (0.58%), and this pattern is more pronounced after periods of poor market 
performance. However, the mean return of a BMotm hedging portfolio is stable over different market 
states. Overall, the results imply that the source of high volatility of the value premium is partly 
driven by the market-dynamic conditional momentum effect.
Finally, I examine the Sharpe ratios of the BMotm hedging portfolio and the BM and the 
momentum combination strategy. Asness [2011] shows that the optimal combination of value and 
momentum strategy earns a high Sharpe ratio because a strong negative correlation between value 
and momentum reduces portfolio variance. Consistent with Asness [2011], the results show that the 
optimal BM and momentum combination portfolio earns a high Sharpe ratio of 1.10 in all sample 
periods. However, after BEAR markets, the Sharpe ratio of the optimal portfolio is 1.00, which is 
lower than that of a BMotm hedging portfolio (1.17). The results of the high Sharpe ratio of a BMotm 
hedging portfolio implies that the elimination of optionality from the value premium produces a 
sharp reduction in portfolio variance after BEAR markets.
My study contributes to the finance literature in two ways. First, it is related to book-to-market 
measures. The results show that the value premium when calculated by monthly updated book-to-
market ratios is affected by the past one year’s price change component, which is not contained in 
the book-to-market ratios that are updated annually. This is consistent with Asness and Frazzini 
[2013], who argue that using more-current market prices is superior to the standard method as a 
proxy for the true value. Second, my study is related to the literature on the market-dynamic 
conditional momentum as shown by Asem and Tian [2010] and Matthias [2014]. My findings reveal 
that the value premium is also sensitive to market conditions due to the market-dynamic conditional 
momentum effect.
The remainder of this paper is organized as follows. The next section describes the definition of 
the book-to-market ratio used in this paper. Section 3 describes the basic evidence of the value 
premium and the value premium that is free from the momentum component and shows the results 
of the analysis in different market dynamics. Furthermore, I present the results of strategies in this 
2  Stocks with a high positive momentum (high 12-month past returns) outperform stocks with a low. momentum. A 
momentum strategy is generally implemented by buying past winners and selling past losers. (E.g., refer to Jegadeesh and 
Titman [1993]).
3  Previous literature shows that the momentum returns in Japan are small. (e.g., Asness [2011] and Fama and French [2012]).
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section. Section 4 concludes this study.
2.  Data
2.1.  Primary data
The sample consists of firms listed on the first section of the stock exchange in Japan from 1985 to 
2015, with market and financial data obtained from the Nikkei NEEDS. I exclude financial 
institutions and firms with a negative book value. Under these data requirements, the number of 
firms in the sample range from 889 firms in 1985 to 1,736 firms in 2015, with an average of 1,254 
firms per year.4
2.2.  Definition of BM
In this section, following Asness and Frazzini [2013], I compute three measures of book-to-market 
ratios. The first measure is equal to the book value divided by the monthly updated market value, 
BM. The second measure is equal to the book value divided by the market value in the next month 
after the announcement date of the book equity at the end of the fiscal year, BMannual, current≡BMa,c. The 
last measure is Fama and French’s (1992) standard approach, with the book-to-market equal to the 
book value divided by the market value at the end of the fiscal year, BMannual, lagged≡BMa,l. The three 
measures use the same measure of book value (the most recently announced book equity value), but 
vary the lag used to update the market price. In this paper, I focus on the first measure, BM.
Table 1 reports the relationship between the three measures. At the end of each month, I sort 
stocks into quintiles using BM (the monthly updated book-to-market ratios) breakpoints and calculate 
the average BM, BMa,c, BMa,l, and past stock returns in each BM quintile. The first three rows show 
that BM (0.14) is lower than either BMa,c, (0.33) or BMa,l (0.36) in the lowest BM quintile, while BM 
(1.74) is higher than either BMa,c, (1.46) or BMa,l (1.47) in the highest BM quintile. This indicates that 
BM contains a component that is not contained in BMa,c and BMa,l. As can be seen in the last two 
rows, the past 1-year’s stock return (Rett-12,t-1) (the 1-year stock return skipping the most recent 
1-month return (Rett-12,t-2)) in the lowest BM quintile is 27.7% (25%) and that in the highest BM 
quintile is -3.4% (-2.8%). These statistics reveal that low BM firms show price rises and high BM 
firms show price drops in the previous 12 months, implying that the value premium calculated by the 
BM hedging portfolio contains price change effect in the recent past, that is, the momentum effect.
3.  Empirical results
3.1.  Basic evidence
In this section, I examine the effect of the momentum component on the value premium. For each 
month, I form quintile portfolios with the BM and construct a BM hedging portfolio that longs the 
highest BM portfolio and shorts the lowest BM portfolio. For this test, I also construct portfolios 
based on the BM that are free from the momentum component. First, I decompose BM into momentum 
and orthogonal components by estimating cross-sectional regressions of log-BM on the past 1-year 
cumulative log stock return, skipping the most recent month’s return. 
log(BMi,t) = αt + βt log(1+ Reti,t-12,t-2) + εi,t
4  I restrict my sample to firms listed on the first section of the stock exchange. This is a conservative large-capitalization 
restriction.
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βtlog(1+Reti,t-12,t-2) represents the momentum component (BMm), and the residuals, εi,t, represents the 
component that is orthogonal to momentum component (BMotm). Subsequently, I construct BMotm and 
BMm hedging portfolios in the same manner as the BM hedging portfolio.
I calculate the time series average of monthly mean excess returns and the standard deviation 
of each quintile and hedging portfolios. I also calculate alphas from the time-series regression of 
each return series on the return of the market, a value-weighted return of all sample stocks. Panel A 
of Table 2 shows the results of the value-weighted portfolios. The t-statistics are adjusted using 
Newey and West [1987] robust standard errors with a one month lag. The results show that the return 
of the BM hedging portfolio (high-low) is not different from that of the BMotm hedging portfolio. The 
mean returns of BM and BMotm hedging portfolios are 1.22% and 1.19%, respectively, and both are 
statistically significant (t = 4.03 and t = 5.02). The alphas show similar results. However, the volatility 
of the BM hedging portfolio is higher than that of the BMotm hedging portfolio. The standard deviation 
(Stdev) of the BM hedging portfolio is 5.57%, while that of the BMotm hedging portfolio is 4.26%. 
Panel A also shows the results of BMm hedging portfolio. The mean return is not statistically 
significant (t = -0.44), and the standard deviation is high (6.67%), showing that the momentum 
reruns in Japan are small.5 Overall, the results in Table 2 indicate that the weak momentum effect in 
Japan does not affect the mean return of the value premium; however, the momentum component 
amplifies the variance of the value premium.6
3.2.  Conditional value premium
Next, I test whether the value premium is affected by market conditions due to the market-dynamic 
conditional momentum effect. Asem and Tian [2010] show that momentum profits are conditional on 
market dynamics: momentum returns are significantly higher when the market stays in the same state 
than when it transitions to another state. Furthermore, Matthias [2014] shows that the momentum 
returns in Japan are also significantly higher when the market stays in the same condition than when 
it reverses, and this pattern is more pronounced after periods of negative market returns. Their results 
imply that the value premium, which contains the momentum component, is also conditional on the 
market dynamic and the value premium that is free from the momentum component is constant 
through the market state.
Following Asem and Tian [2010] and Matthias [2014], at the beginning of the current month, I 
classify the past market as either a BULL market or a BEAR market, depending on whether the past 
12-month return of the market is non-negative or negative. Furthermore, I classify the current month 
UP market or DOWN market if the return of the current market is non-negative or negative. Thus, 
DOWN after BULL and UP after BEAR capture market transitions and UP after BULL and DOWN 
after BEAR capture market continuations. This categorization results in 133 (88) subsequent UP 
(DOWN) market months following BULL markets, 69 (82) subsequent UP (DOWN) market months 
following BEAR markets, 157 months in market transitions, and 215 months in market continuations.
Panel A of Table 3 shows the results of the value-weighted monthly returns in market transitions 
and market continuations. The mean excess return of the BM hedging portfolio is 2.10% (t = 4.19) in 
market transitions, and 0.58% (t = 1.54) in market continuations. A test of the difference between 
transitions and continuations is 1.53% and is statistically significant (t = 2.41). I also confirm the 
consistent results with Matthias [2014] in the BMm hedging portfolio. The mean return of the BMm 
hedging portfolio is 2.07% (t = 3.52) in market transitions, and -1.78% (t = -4.03) in market 
5  The result is intuitive because BMm hedging portfolios represent strategies that are contrary to the momentum strategies.
6  Panel B of Table 2 reports the results of the equal-weighted portfolios. When I employ equal-weighted portfolios, similar 
results are obtained.
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continuations. A test of the difference between the transitions and continuations is 3.86% and is 
statistically significant (t = 5.51). Conversely, the mean return of the BMotm hedging portfolio is 1.45% 
(t = 4.50) in market transitions, and 0.99% (t = 3.02) in market continuations. A test of the difference 
between the transitions and continuations is 0.45% and is not statistically significant (t = 0.97). The 
results of alphas show the same sign and significance. Overall, the results reveal that the value 
premium is also sensitive to market conditions due to the market-dynamic conditional momentum 
effect and they imply that the behavioral biases of the investors’ overconfidence partly drive the value 
premium through the momentum component. This is consistent with the behavioral model of Daniel, 
Hirshleifer, and Subrahmanyam [1998].
Panel B of Table 3 shows the results of value-weighted monthly returns in four different market 
states. I can confirm that the market-dynamic conditional effect is more pronounced after BEAR 
markets than after BULL markets in the BM hedging portfolio, but not in the BMotm hedging portfolio. 
The last two columns show a test of the difference. In the test of the difference between UP after 
BULL and DOWN after BULL, neither the mean return of the BM hedging portfolio nor that of the 
BMotm hedging portfolio are statistically significant (t = -0.91 and -0.54, respectively). However, in the 
test of the difference between UP after BEAR and DOWN after BEAR, the mean return of the BM 
hedging portfolio is statistically significant (t = 2.45), while that of the BMotm hedging portfolio is not 
statistically significant (t = 0.89). The results of alphas also show the same sign and significance.7
3.3.  Optionality
The previous section shows that the market-dynamic conditional effect on the value premium is more 
pronounced after BEAR markets than after BULL markets. Daniel and Moskowitz [2016] argued that 
the momentum portfolio behaves like a short call option on the BEAR market. Matthias [2014] shows 
that the optionality of the momentum strategy in BEAR markets holds for the Japanese market. In this 
section, following Matthias [2014], I estimate the optionality of the value premium by using the 
following regressions:
Rt = α + αBIB + [β + IB (βB + IB βB,U)] RMRFt + εt
Rt = α + αLIL + [β + IL(βL + IDβL,D)] RMRFt + εt
Rt is the return of the hedging portfolio. RMRFt is the excess return of the market return over the 
risk-free rate. IB and IL are dummies indicating whether the past cumulative 12-month return of the 
market is negative (IB) or non-negative (IL), while IU and ID are dummies indicating whether the 
subsequent month is non-negative (IU) or negative (ID). 
Panel A of Table 4 reports the results of value-weighted portfolios. BM (1) and BM (2) show the 
regression results of the return of the BM hedging portfolio after BEAR and BULL markets, 
respectively. In the regression of BM (1), I observe the optionality after BEAR markets. The results 
show a negative beta of -0.061 after BEAR markets, while the beta becomes highly positive if the 
subsequent market is UP. If the subsequent market is DOWN, the beta is 0.009 higher, but if the 
subsequent market is UP, the beta is an additional 0.469 higher (t = 2.10). This results in an overall 
market beta of β + βB + βB,U = 0.417 if the market reverses after past BEAR markets, but only in a beta 
of β + βB = −0.052 if the market declines further. On the other hand, I do not observe the optionality 
after BULL markets. BM (2) shows that if the subsequent month is UP, the beta is 0.207 lower, and if 
7  Panels C and D of Table 3 report the results of equal-weight portfolios. When I employ equal-weighted portfolios, similar 
empirical results are obtained.
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the subsequent month is DOWN, the beta is an additional 0.052 lower (t =-0.21). This results in a beta 
of β + βL =-0.038 if the market rises further after past BULL markets and in an overall beta of β + βL 
+ βL,D = -0.090 if the market reverses. These results show that the value premium exhibits a stronger 
option-like behavior after BEAR markets, which is consistent with Matthias [2014]. Conversely, in 
the regression of the return of the BMotm hedging portfolio, I do not observe the optionality after either 
BEAR or BULL markets. BMotm (1) shows that if the subsequent month is DOWN, then the beta is 
0.016 lower, and if the subsequent month is UP, the beta is 0.116 higher (t =-0.67) after BEAR 
markets. BMotm (2) shows that if the subsequent month is UP, the beta is 0.008 lower, and if the 
subsequent month is DOWN, the beta is 0.067 lower (t =-0.34) after BULL markets. Overall, results 
reveal that the optionality of the value premium is due to the reversed optionality effect of the 
momentum.8
3.4.  Strategy
In this section, I examine Sharpe ratios of the BMotm hedging portfolio and the BM and momentum 
combination strategy. Asness [2011] and Asness, Moskowitz, and Pedersen [2013] show that the 
combination of value and the momentum strategy earns a high Sharpe ratio because a strong negative 
correlation between value and momentum reduces portfolio variance. Panel A of Table 5 reports the 
results of annualized mean returns and annualized Sharpe ratios. “Optimal portfolio” is a portfolio 
that invests an “optimal percent” of its assets in a BM hedging portfolio and the remaining assets in a 
similarly constructed momentum portfolio (MOM). “Optimal percent” is a weight added to the BM 
hedging portfolio to maximize the realized Sharpe ratio. The last row reports the highly negative 
correlation of returns between the BM and MOM hedging portfolio (−0.64). Consistent with Asness 
[2011], the results of all the sampled periods show that the optimal portfolio earns a high Sharpe ratio 
of 1.10, which is higher when compared to the BMotm hedging portfolio (0.96). However, after BEAR 
markets, the Sharpe ratio of the optimal portfolio is 1.00, which is lower than that of the BMotm 
hedging portfolio (1.17). Additionally, the mean return of the optimal portfolio (10.86%) is also lower 
than that of the BMotm hedging portfolio (15.61%). As shown in the previous section, the BMotm  
hedging portfolio does not contain the optionality in BEAR markets. The results of the high Sharpe 
ratio of the BMotm hedging portfolio imply that the elimination of optionality from the value premium 
produces a reduction in portfolio variance.9
4.  Conclusion
I calculate the value premium using the monthly updated book-to-market ratios and examine the 
effect of the change in the current stock’s price (the momentum effect) on the value premium. First, I 
find that the momentum component contained in the book-to-market effect amplifies the volatility of 
the value premium. Results show that the standard deviation of the BM hedging portfolio (5.57%) is 
higher than that of the BMotm hedging portfolio (4.26%). Next, I reveal that a source of the volatility 
of the value premium is partly driven by the market-dynamic conditional momentum effect. Results 
show that the return of the BM hedging portfolio is high in market transitions (2.10%) and low in 
market continuations (0.58%), and that this pattern is more pronounced after periods of poor market 
performance. Conversely, the return of the BMotm hedging portfolio is stable over different market 
states. Finally, I show that, after periods of poor market performance, the BMotm hedging portfolio 
8  Panel B of Table 4 reports the results of equal-weight portfolios. When I employ equal-weighted portfolios, similar 
empirical results are obtained.
9  Panel B of Table 5 reports the results of equal-weight portfolios. When I employ equal-weighted portfolios, similar 
empirical results are obtained.
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earns a high Sharpe ratio (1.17), which is higher when compared to the optimal BM and MOM strategy 
(1.00), implying that the elimination of optionality from the value premium produces a sharp reduction 
in portfolio variance after bear markets.
In this paper, I investigate the effect of the momentum component on the value premium in the 
Japanese stock market. Overall, results show that a source of the volatility of the value premium can 
be partly driven by the market-dynamic conditional momentum effect. However, the weak momentum 
effect in Japan is a remarkable exception in the world’s financial markets. Different empirical results 
may be obtained if the momentum component is investigated in other markets.
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